Genotypic and phenotypic evidence of clonal interactions in murine tumor cells.
The stability of mixed tumor cell populations has been described in terms of phenotypic characteristics such as metastatic potential, immunogenicity, and drug resistance. We have extended these analyses to the molecular level in a model that uses transfection of the hemagglutinin antigen (HA) gene of influenza virus into murine CT-26 colorectal carcinoma cells. Transfection was followed by fluorescence-activated cell sorting (FACS) to select a parent population with expression of high levels of HA. We characterized this population (FACS-3) and four derived clones (5, 6, 9, and 18) over time with regard to phenotypic characteristics: immunogenicity and cross-protection against tumor challenge, cell surface expression of HA, evidence of HA gene amplification, and levels of HA mRNA. During 6 months in culture, the FACS-3 parent cells remained stable, but the individual clones varied for all of the parameters assessed. Among the clones, all possible molecular variations occurred, including changes in HA gene copy number (increased in clone 5 and decreased in clone 18), gene rearrangement (clone 5), decrease in HA mRNA (clones 6, 9, and 18), increase in HA mRNA (clone 5), and an abnormality in translational control or a posttranslational error. In all cases, the molecular changes correlated with cell surface HA expression, immunogenicity, and cross-protective potential. We conclude that in vitro clonal interactions play a role in stabilizing heterogeneity in this system. These studies show that even in the absence of selection, clonal interactions may alter the phenotype of tumors by increasing malignant progression or impeding tumor growth.